Despite 67% of HIV infected people in India are rural residents, the epidemiology of HIV in rural areas is not well known. This is an observational cohort study of 11,040 HIV infected people living in a rural district of India. The prevalence of hepatitis B, hepatitis C and syphilis of HIV infected patients were compared to the seroprevalence in 16,641 blood donors from the same area. The age of diagnosis in adults was below 35 years in 70% of cases and 56% were illiterate. One third of women were widows and only 3.6% of adults had a permanent job. Women were diagnosed at earlier age, had lower level of education, had poorer employment conditions and depended more on their relatives than men. In a survey performed to a subgroup of patients, 81% of women referred to have acquired HIV from their spouse, whereas 51% of men acquired HIV from commercial sex. Patients with HIV had significantly higher prevalence of hepatitis B, hepatitis C and syphilis than blood donors. Seroprevalence of HIV-2, hepatitis C and toxoplasmosis were low compared to other sites. Six percent were children (<15 years) and almost half of them had lost one or both of their parents. The study shows the poor socioeconomical situation and the high level of illiteracy of people living with HIV in rural India, especially women. Future health programmes of HIV in India should take into account the particularities of the HIV epidemic in rural areas.
Introduction
It is estimated that 2.4 millions of HIV infected people are living in India, 1 which means that the country has the largest burden of people living with HIV in Asia and is the third country of the world in terms of HIV infected people. Despite that 67% of HIV infected people live in rural areas, 2 the epidemiology of HIV in rural India is not well known and rural residents have been underrepresented in previous studies. 3 Except for some northern states, the route of transmission of HIV in India is mainly through heterosexual contacts. 1 Current prevention strategies are based on the assumption that the primary drivers of the epidemic are high risk groups, principally commercial sex workers and men who have sex with men, who transmit the virus to a male bridge population. This bridge population, mainly migrants and truckers, extend the transmission to their female sexual partner and from them to their children. However, recent epidemiological studies suggest a more generalized distribution of HIV in the population. 4, 5 The aim of this study is to describe sociodemographic and economical characteristics, mechanisms of transmission of HIV and the seroprevalence of HIV related communicable diseases in an HIV cohort from a rural district of India.
Materials and Methods
Andhra Pradesh is the state with highest burden of HIV in India. 6 Anantapur is a district situated in the South border of Andhra Pradesh with 72% of rural population and adult literacy rate of 74.1% in men and 54.3% in women. 7 Rural Development Trust (RDT) is a nongovernmental organization who has three hospitals in Anantapur. In these hospitals, medical care of HIV infected people is given free of cost, including medicines and consultation or admission charges. In Bathalapalli Hospital, the biggest hospital of RDT, outpatient clinics and 71 beds are allocated exclusively for HIV infected patients where they can receive free specialized medical care for their opportunistic infections or any other heath problem. Hence, most of people living with HIV in the district have visited our hospitals.
The All patients from the district of Anantapur who were enrolled in the VFHCS until September 8 th 2011 were included in this study. The community of patients was selected by self-identification. Scheduled caste community is the lowest caste in the traditional Hindu caste hierarchy and, therefore, suffers social and economic exclusion and disadvantage. Scheduled tribe community is generally geographically isolated with limited economic and social contact with the rest of the population. Other backward castes are a collection of intermediate castes that were considered low in the traditional caste hierarchy, but above scheduled castes. 5 Because patients can be reluctant to reveal information regarding the way of acquisition of HIV and regarding patterns of sexual behaviour, during the month of April 2011 we performed a survey of patients who attended the outpatient clinics of Bathalapalli Hospital. Patients were requested to fill an anonymous questionnaire and place the answers in a box for maintaining confidentiality about the responses. Never the less, in patients who were not able to read or to write, the questionnaire was filled by a counsellor after an interview with the patient.
Hepatitis B surface antigen (HBs Ag) and 
Results
There were 11040 patients included in the study. Of them, 667 (6%) were diagnosed at age below 15 years and 10373 (94%) were diagnosed at age above 15 years. Socio-demographic characteristics of adults are described in Table 1 . The proportion of male patients was 54%. Almost 70% of adults were diagnosed at age below 35 years, and women were diagnosed at younger age than men. The proportion of widowed patients was significantly higher in women. In general, men had less number of children and higher level of education. The proportion of women living in other relatives' houses was higher than in men. The number of men working as unskilled daily labourers was significantly lower than women, even though 25% of women were working as homemakers. Monthly income was above 4000 Indian Rupees (approximately 20$) in only 40% of patients, 23% of women and 53% of men. In both sexes, the job insecurity was very important as only 3.7% of patients had a permanent contract. More than 60% of males had a history of smoking or consuming alcohol versus less than 1% of females.
The most common transmission route was heterosexual transmission (88.2%) followed by vertical transmission (5.7%), unknown route of transmission (4.7%), blood transfusion (1.2%) and homosexual transmission (0.17%). Routes of HIV transmission in adults and HIV associated risk factors are described in Table 2 . In up to 21% of men, the HIV status of the living wife was not known. In 7% of women, the first partner was HIV negative. The proportion of sexual transmitted diseases was similar in both sexes. Women received more often blood transfusions than men. The number of men who used intravenous drugs was very small.
Out of 1027 patients, 994 accepted to participate in a survey for studying mechanisms of transmission of HIV (Table 3 ). In illiterate patients, 53% of women and 35% of men, the survey was not anonymous as they needed the help of a counsellor for answering the questions. The survey population had slightly higher level of education and higher proportion of female patients than the cohort population. Migration was more common if men. Half of women did not have an active sexual life compared to 22% of men. In patients with active sexual life, 62% used condom in all occasions, 17% sometimes and 21% never used condoms. More than half of men acquired HIV infection through contacts with commercial sex workers, whereas women acquired HIV mainly from their spouse. However, 44% of men did not acquire HIV from commercial sex or their spouse. This group had higher level of education (P=0.048) and lower number of sexual partners (P<0.001). In women, transmission of HIV other than from their husband was related to having higher number of sexual partners (P=0.012). The number of sexual partners was higher in men than in women. In men, having four or more sexual partners was related to previous migration (P=0.017) and acquisition of HIV through commercial sex (P<0.001).
Article
The prevalence of HIV among 16641 blood donors was 0.32%. Seroprevalence of hepatitis C serology, HBs Ag and VDRL test among the blood donors were 0.07%, 2.52% and 0.16% respectively. Patients with HIV infection had significant higher prevalence of hepatitis C, HBs Ag and VDRL test than blood donors (P<0.001 in the three cases). Seroprevalences in HIV patients are presented in Table 4 . HIV type 2 was more prevalent in women, whereas HBs Ag was more prevalent in men.
Children are described in Table 5 . The proportion of males and females was similar. Only 10% of children were diagnosed before aged 18 moths and 49% of them had lost both or one of their parents. Community distribution in children was similar to adults. Almost 46% of children were not studying. As expected, the most important route of transmission was from mother to child, although it was observed that 8% of female children were infected through heterosexual contacts. None of the children was infected by HIV type 2.
Discussion
In this rural setting, the routes of HIV transmission were similar to those described in other parts of India, except for the lower proportion of people infected through homosexual sex or injecting drug use. 6 In accordance to the information provided by the National Aids Control Organization (NACO) of India, 6 we found that 90% of sexual partners of HIV infected women in whom the HIV status was known were HIV infected. However, in the sur- support of other relatives and have poorer economical and occupational situations than HIV infected men. Moreover, one third of the women were widows. In a survey of 2068 HIV households in India, it was observed a similar age distribution and marital status, except for a higher proportion of unmarried persons than in our cohort. 9 However, the proportion of illiteracy was 24% in men and 30% in women, which is lower than ours, and the job situations was also better, as 23% of men and 13% of women were salary earners and only 25% of men and 28% of women were unskilled daily labourer. It is noteworthy that 10% of the patients were diagnosed at age above 45 years, which is similar to the proportion described in some American and European cohorts. 10, 11 According to NACO, the proportion of women infected by HIV is increasing steadily, 6 and it was estimated to be 39% in 2009. In our study, 46% of people living with HIV were women. These data show a progressive feminization of the HIV epidemic in India. Moreover, in up to 24% of men's sexual partners who were alive, HIV was not tested suggesting the difficulties for HIV infected men to disclose their infection to their partners.
Article
Although it is estimated that 3.5% of the 2.4 million of people living with HIV in India are children, 1 epidemiological data of paediatric HIV in India are scarce. In this study, half or the children were orphans, which is in accordance to the proportion of orphan children found in other Indian studies performed in urban settings. 12, 13 Compared to two previous seroprevalence studies among blood donors in two urban hospitals in the North of India, 14, 15 we found similar proportions of hepatitis B and HIV infections and lower proportion of syphilis and hepatitis C. In HIV patients, hepatitis B was more common and hepatitis C was more rare than previously reported in other sites of India, 16, 17 probably because of the higher proportion of heterosexual transmission in our area. The proportion of HIV type 2 was also lower than in other studies from South India. 18 As seen in some studies in Africa, 18, 19 HIV-2 was more common in women than in men, although the reason for this finding is not clear. Toxoplasmosis serology was also less common than in other Indian study, 20 perhaps reflecting the lack of meat and row vegetable in the diet of this area.
The study has some limitations. Patients may have been reluctant to reveal aspects related to the route of transmission or sexual behaviour. Although we tried to avoid this problem passing an anonymous questionnaire to the patients, this was not possible in 45% of them due to illiteracy.
In conclusion, the results of this study add new epidemiological information of the HIV infection in rural India and show the important differences between men and women. HIV infected people from this area live in a very poor socio-economical situation with high level of illiteracy, unstable jobs and low salaries. This situation is especially delicate in women and children as one third of women are widows and almost half of children have lost at least one of their parents. We found that homosexual and intravenous drug use transmissions are rare in this rural setting. The study also shows that a sizable proportion of men did not acquire HIV from commercial sex workers, suggesting that the high risk group model for HIV transmission may not be fully applicable in this area, especially among people with higher levels of education. Future HIV preventive measures and health programmes in India should take into account the particularities of the HIV epidemic in rural areas.
